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ENCAPSULATED FLAVORINGS 



FIELD OF THE INVENTION 

5 

The invention relates to a method of producing flavoring-containing particles as well 
as flavoring-containing particles whose surface has been treated with an inert gas. 
The resultant encapsulated flavorings are used for flavoring food products and phar- 
maceuticals. 

10 

BACKGROUND OF THE INVENTION 



Encapsulated flavorings having a particularly long shelf life are produced in the fla- 
voring industry generally by emulsifying the flavoring in molten carbohydrate mix- 

15 tures with subsequent shaping. Within an extruder for example, an emulsified fla- 
voring is added to the carbohydrate melt and is then extruded through a perforated 
plate into a previously charged cooled isopropanol bath. US Patents 4,707,367; 
4,499,112; 3,704,137; 3,041,180; 2,809,895 describe processes of encapsulating fla- 
vorings that use such a solvent bath. In the isopropanol bath, the strands are com- 

20 minuted during the solidification by an agitator to particle sizes between about 0.3 
and 1.5 mm. This solvent bath serves to wash the flavoring contents, which adhere to 
the particle surface of the resultant particles. The encapsulated flavorings are then 
dried to remove the remaining solvent by centrifugation and gentle vacuum drying. 

25 The sugar residues must be removed by fine filtration from the solvent used for 
washing. Water and flavoring residues are recovered by distillation, for recycling. 
Despite these downstream operations, contaminated solvents must be temporarily 
stored in separate tanks. The entire production process must comply with a high 
safety standard. The plant must be made explosion-proof and the flexibility with re- 

30 spect to product change is very restricted because of the problems of contamination. 
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Disadvantages of these solvent bath processes are due to the complex solvent treat- 
ment. Additionally problematic, the resulting particles have a low glass transition 
temperature and therefore readily form lumps. 

By using an extruder and solidification in air, shaped strands can also be produced 
without using a solvent. This procedure is disclosed in US Patents 5,603,971; 
5,601,865; 5,087,461; 5,786,017; 5,009,900; 4,820,534 and European Patents WO 
94/06308; WO 94/23593. Shaped strands are cooled via a cooling belt or the like. 
The comminution must be carried out in a downstream mechanical comminution 
process such as a pelletizer or crusher. During the comminution to the desired parti- 
cle size between about 0.3 and 1.5 mm, the surface structure of the particles is dam- 
aged or destroyed. As a result of mechanical comminution, the surface of the encap- 
sulated particles exposes the flavorings. An increased loading with surface flavorings 
is disadvantageously connected with this. In addition, an undesirably high fine dust 
content is formed. 

The exposed flavoring on the surface of the particles forms an oily layer on the sur- 
face of the particle. This oily layer on the surface causes a marked impairment in the 
shelf life of the particles. 

Therefore, a method to produce flavorings encapsulated in carbohydrates is sought. 
There is a need for a solvent-free continuous procedure, which involves the integra- 
tion of the individual steps shaping, cooling, comminution, and dedusting. The parti- 
cles produced by this sought method must be free from an oily layer from the fla- 
voring used and have a high glass transition temperature. It is desirable for the re- 
sulting encapsulated flavorings to have a long shelf life and a high glass transition 
temperature. 
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SUMMARY OF THE INVENTION 

A process is now provided by the present invention for producing carbohydrate-en- 
5 capsulated flavorings, produced by emulsifying the flavoring into a carbohydrate 
melt and producing particles from the resultant melt, which is characterized in that 
the particles are treated with an inert gas. 

The present invention also relates to carbohydrate-encapsulated flavoring particles, 
1 0 produced by emulsifying the flavoring into a carbohydrate melt, characterized in that 
the particles are treated with an inert gas. 

The novel flavoring particles of the present invention are virtually free at the surface 
from an oily layer from the flavoring used and have a high glass transition tempera- 
15 ture. 

DETAILED DESCRIPTION OF THE INVENTION 

A process is now provided by the present invention for producing carbohydrate-en- 
20 capsulated flavorings, produced by emulsifying the flavoring into a carbohydrate 
melt and producing particles from the resultant melt, which is characterized in that 
the particles are treated with an inert gas. 

The process of the present invention can be carried out either batchwise or continu- 
25 ously. 

Inert gases for the process of the present invention are nitrogen, noble gases such as 
helium and argon, and air. The preferred inert gas is air. 

30 The process of the present invention is generally carried out in the temperature range 
from 10 to 35°C, preferably 20 to 25°C. 



HR231-US 



-4- 

The particles are treated with the gas stream by passing the inert gas through a con- 
vective dryer at a gas velocity of 0.2 to 4 m/s, preferably 0.5 to 2 m/s. 

5 Convective dryers, for example fluidized-bed apparatuses, are used to remove the 
surface flavorings the carbohydrate-encapsulated flavoring particles. 

The present invention also relates to carbohydrate-encapsulated flavoring particles, 
produced by emulsifying the flavoring into a carbohydrate melt, characterized in that 
1 0 the particles are treated with an inert gas. 

The novel flavoring particles of the present invention are virtually free at the surface 
from an oily layer from the flavoring used and have a high glass transition tempera- 
ture. The flavoring is located virtually exclusively in the interior of the particles. 

15 

Carbohydrates for the flavorings encapsulated according to the present invention 
include, but are not limited to hydrolyzed starches, mono- and/or disaccharides, such 
as maltose. 

20 The flavoring particles have a cylindrical or spherical geometry and a narrow particle 
size profile. They have a diameter of 0.3 to 12 mm, preferably 0.5 to 1.0 mm, and a 
length of 0.3 to 10 mm, preferably 0.5 to 1 mm. 

The particles of the present invention have a flavoring content of 1 to 25% by weight, 
25 preferably 3 to 10% by weight based on the entire weight of the particles. 

The particles of the present invention have a glass transition temperature in the range 
from 45 to 75°C, preferably 50 to 60°C (DSC method, heating rate 20 K/min). 



30 



The flavoring particles of the present invention may comprise further substances, for 
example emulsifiers, colorants and other fillers. 
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The flavoring particles of the present invention can be used for flavoring food prod- 
ucts, for example instant drink powders, tea, soup powders or sauce powders, con- 
fectionery products, chewing gum and pharmaceuticals and also consumer items. 

The flavoring particles of the present invention can also be used for flavoring con- 
sumer items, for example, oral care products (toothpaste, denture cleaning tablets), 
cosmetic products, soaps, hygiene products, household products. 

The flavoring particles of the present invention can also be used for pharmaceuticals, 
for example, tablets, candies, instant products. 

Those skilled in the art could substitute odorants for flavorings according to the in- 
vention. 

The process of the invention to produce carbohydrate-encapsulated flavoring parti- 
cles can be carried out in the following steps: 

Melt production 

The first steps in the production are: 

1) Melt dry mixture: A dry carbohydrate mixture is prepared and melted by heat- 
ing to 80 to 120°C, preferably to 90 to 100°C, in an extruder. Double-screw 
extruders having a plurality of temperature zones are preferred. 

2) Emulsify flavoring into the dry mixture: The flavoring, which can addition- 
ally contain a suitable emulsifier, is added via a pump continuously into the 
front extruder region at a dosage of 1 to 25, preferably 3 to 10, % by weight, 
based on the dry mixture. The extruder dyes ensure the emulsification of the 
flavoring in the melt. 
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Integration of the individual steps shaping, cooling and comminution 

To shape the strands downstream of the perforated plate, the melt must be cooled. 
5 Concentric impinging of the perforated plate with cold air cools the melt strands. 
During this, attention must be paid to uniform heating / cooling of the perforated 
plate. The strands are comminuted while they are still in the solidification phase by 
dye-phase pelletizing. A gas-tight design of dye-phase pelletizer having rotary 
blades, for example, comminutes the strands into pellets. Variable rotary speed con- 
10 trol of the dye-phase pelletizer adjusts the particle length as a function of solid 
throughput. The resultant particles have a bulk density of approximately 0.5 kg/1. 

Process for removing the surface flavoring 

15 In this process step, the inventive treatment of the particles is performed using an 
inert gas. 

Contacting is effected in convective dryers by blowing, vortexing or mixing. In a 
fluidized-bed apparatus, a gas throughput is required which is equivalent to a superfi- 
20 cial velocity of 0.2 to 4 m/s, preferably 0.5 to 2 m/s, and a flowthrough time in the 
range from 5 to 120 min, preferably from 20 to 40 min, at a filling level of 0.01 to 
0.5 m, preferably 0.05 to 0.2 m. 

Integrated dedusting 

25 

When the particles are contacted with inert gas, adhering or newly formed fine dust is 
entrained by the gas stream. The dust-laden exhaust gas can be conducted via a suit- 
able dedusting system, so that downstream screening of the particles is unnecessary. 

30 A screening product discharge such as a zigzag screen or ascending tube screen can 
be connected downstream of the convective dryer. 
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By means of the process of the present invention, encapsulated flavoring particles are 
obtained having a low surface flavoring loading by the flavoring and a high glass 
transition temperature. , 

The invention is explained in greater detail by means of the following examples. 
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Example 1 Production of lemon flavoring particles 

Lemon flavoring is incorporated at 5% into a melt of various maltodextrins, di- 
saccharides and an emulsifier in the extruder. Via a 0.5 mm perforated plate, strands 
5 are formed which are comminuted by means of dye-phase pelletizing to a length of 
0.5 to 1 mm. 1 kg of the particles is then contacted for 60 minutes with air in a fluid- 
ized-bed apparatus operated batchwise. To fluidize the bed contents, air is blown in 
at a superficial velocity of 1.25 m/s. The inlet temperature of the fluidizing gas is 
25°C. The temperature of the exhaust gas is 25°C. Dust contents are then removed 
10 via a 0.5 mm screen. 

Example 2 Instant drink Powder 

An instant drink-powder mixture is formulated consisting of 90% by weight of su- 
15 crose, 8% by weight of citric acid, 1% by weight of other ingredients (calcium phos- 
phate, ascorbic acid, modified cellulose, dye) and 1% by weight of yellow-colored 
lemon flavoring particles (diameter 0.4-0.6 mm) which are produced according to the 
procedure described. The mixture exhibits a particularly long shelf life with respect 
to flavoring. Because of the oxidation-sensitive lemon flavoring on the surface of the 
20 flavoring particles, the production of off-notes (caused by oxidation) is very greatly 
minimized. 

Example 3 Bagged tea 

25 Flavoring of black tea in teabags with 3% by weight of strawberry flavoring particles 
(diameter 1 mm, length 1-2 mm). During storage of the tea, the flavoring remains 
encapsulated in the granular matrix, and is not released until the infusion by dissolv- 
ing the particle matrix in hot water. 
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Example 4 Chewing gum 

Chewing gum mass is admixed with blue-colored peppermint flavoring particles (di- 
ameter 0.6 mm, length 0.4, mm) which were produced by the process described by the 
5 present invention. The particles generate a special optical effect. The flavoring is 
released mechanically on chewing. 

Example 5 Comparison 

10 In the comparison below (Table 1), the flavoring particles of the invention are com- 
pared before and after the contact with air. It is shown that solvent-free decrease of 
the surface flavoring is possible using the process of the invention. 

To determine the amount of flavoring on the surface of the resultant particles, the 
15 particles are washed with pentane/ether (particles are not dissolved in this process) 
and the wash liquid is analyzed for flavoring content with a gas chromatograph. The 
results of this experiment are reported in ppm based on initial weight of granules. 

Table 1: 

20 





Before air treatment 


After air treatment (fluidized 
bed 40 min, L25 m/s, 25°C) 
(according to the invention) 


Lemon granules 
(diameter 1 mm) 


197 ppm 


9 ppm 


Strawberry granules 
(diameter 1 mm) 


943 ppm 


4 ppm 



Although the invention has been described in detail in the foregoing for the purpose of 
illustration, it is to be understood that such detail is solely for that purpose and that 
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variations can be made therein by those skilled in the art without departing from the 
spirit and scope of the invention except as it may be limited by the claims. 
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WHAT IS CLAIMED IS : 

1. A process for producing encapsulated flavorings, comprising the steps of 
emulsifying the flavoring into a carbohydrate melt, wherein said carbohydrate 
melt is prepared from a carbohydrate mixture melted by heating to 80 to 
120°C, to form a resultant melt and producing particles from the resultant 
melt, wherein the particles are treated with an inert gas. 

2. A process according to Claim 1, wherein said inert gas is air. 

3. A process according to Claim 1, wherein said particles are treated with an 
inert gas in the temperature range from 10 to 35°C. 

4. A process according to Claim 1, wherein said particles are treated in a gas 
stream at a gas velocity of 0.2 to 4 m/s. 

5. Carbohydrate-encapsulated flavoring particles, produced by emulsifying the 
flavoring into a carbohydrate melt, wherein said carbohydrate melt is pre- 
pared from a carbohydrate mixture melted by heating to 80 to 120°C, to form 
a resultant melt and producing particles from the resultant melt, wherein the 
particles are treated with an inert gas. 

6. Carbohydrate-encapsulated flavoring particles according to Claim 5, wherein 
said particles comprise a glass transition temperature of 45 to 75°C. 

7. Carbohydrate-encapsulated flavoring particles according to Claim 5, wherein 
said particles comprise a diameter in the range from 0.3 mm to 12 mm and a 
length of 0.3 to 10 mm. 
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8. Carbohydrate-encapsulated flavoring particles according to Claim 5, wherein 
said particles comprise a flavoring content of 1 to 25% by weight based on 
the weight of the particles. 

5 9. Carbohydrate-encapsulated flavoring particles according to Claim 5, wherein 
said carbohydrate mixture is selected from the group consisting of hydrolyzed 
starch, mono- and/or disaccharides. 



10. Carbohydrate-encapsulated flavoring particles according to Claim 5, wherein 
10 said flavorings is selected from the group consisting of flavorings, natural ex- 

tracts, nutraceuticals and/or food additives. 



11. Foods comprising carbohydrate-encapsulated flavorings wherein said carb- 
ohydrate-encapsulated flavoring particles are produced by emulsifying the 
15 flavoring into a carbohydrate melt, wherein said carbohydrate melt is pre- 

pared from a carbohydrate mixture melted by heating to 80 to 120°C, to form 
a resultant melt and producing particles from the resultant melt, wherein the 
particles are treated with an inert gas. 



20 12. Consumer articles comprising carbohydrate-encapsulated flavorings wherein 
said carbohydrate-encapsulated flavoring particles are produced by emulsify- 
ing the flavoring into a carbohydrate melt, wherein said carbohydrate melt is 
prepared from a carbohydrate mixture melted by heating to 80 to 120°C, to 
form a resultant melt and producing particles from the resultant melt, wherein 

25 the particles are treated with an inert gas. 



13. Pharmaceuticals comprising carbohydrate-encapsulated flavorings wherein 
said carbohydrate-encapsulated flavoring particles are produced by emulsify- 
ing the flavoring into a carbohydrate melt, wherein said carbohydrate melt is 
30 prepared from a carbohydrate mixture melted by heating to 80 to 120°C, to 



HR231-US 



-13- 

form a resultant melt and producing particles from the resultant melt, wherein 
the particles are treated with an inert gas. 
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ENCAPSULATEP FLAVORINGS 



ABSTRACT OF THE DISCLOSURE 



A method for producing carbohydrate-encapsulated flavorings whose surface has 
been treated with an inert gas, as well as carbo-hydrate-encapsulated flavorings and 
the use thereof in food products, consumer articles and pharmaceuticals. 
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the claims of this application is not disclosed in the prior United States appli- 
cation in the manner provided by the first paragraph of Title 35, United States 
Code, §112, I acknowledge the duty to disclose the material information as de- 
fined in Title 37, Code of Federal Regulations, §1.56 which occured between the 
filing date of the prior application and the national or PCT international filing 
date of this application: 



(Application Serial No.) (Filing Date) (Status) 

(patented, pending, abandoned) 

(Application Serial No.) (Filing Date) (Status) 

( patented , pending , abandoned ) 

I hereby declare that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to be 
true; and further that these statements were made with the knowledge that willful 
false statements and the like so made are punishable by fine or imprisonment, or 
both, under Section 1001 of Title 18 of the United States Code and that such will- 
ful false statements may jeopardize the validity of the application or any patent 
issued thereon. 
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POWER OF ATTORNEY: As a named inventor, I hereby appoint the following attorney(s) and/or agent(s) to prosecute 
this application and to transact all business in the Patent and Trademark Office connected therewith: 

JOSEPH C. GIL, Patent Office Registration Number 26,602 
ARON PREIS, Patent Office Registration Number 29,426 
LYNDANNE M. WHALEN, Patent Office Registration Number 29,457 
THOMAS W. ROY, Patent Office Registration Number 29,582 
RICHARD E, L. HENDERSON, Patent Office Registration Number 31,619 
GODFRIED R. AKORLI, Patent Office Registration Number 28,779 
N. DENISE BROWN, Patent Office Registration Number 36,097 
NOLAND J. CHEUNG, Patent Office Registration Number 39,138 
CAROL MARMO, Patent Office Registration Number 39,761 
DIDERICO VAN EYL, Patent Office Registration Number 38,641 



all of Bayer Corporation, Pittsburgh, Pennsylvania 15205-9741 



Send Correspondence To: 


Direct Telephone Calls To: 


Patent Department 




Bayer Corporation 


(412) 777-2349 


100 Bayer Road 




Pittsburgh, Pennsylvania 15205-9741 





FULL NAME OF SOLE OR FIRST INVENTOR 

Birsit SCHLEIFENBAUM 


INVENTOR VS SIGNATURE - 

. L^v^^>^ ZP*? *^ . 


DATE 


RESIDENCE & & 

37671 Hoxter, Germany 


CITIZENSHIP 

German 


POST OFFICE ADDRESS 

Weintalstr.26, 37671 Hoxter, Germany 




FULL NAME OF SECOND INVENTOR 

Jens UHLEMANN 


IN 


MENTOR'S SIGNATURE 


DATE 

AU&-, &£r 


RESIDENCE ^ 

37603 Holzminden, Germany 




CITIZENSHIP 

German 


POST OFFICE ADDRESS 

Moltkestr.2 A, 37603 Holzminden, Germany 


FULL NAME OF THIRD INVENTOR 

Karl-Heinz RENZ 


INVEOTOJl'S^SIOTATURE 


DATE 


RESIDENCE 

37603 Holzminden, Germany 


CITIZENSHIP 

Germany 


POST OFFICE ADDRESS 

Nordstr. 24 C, 37603 Holzminden, Germany 
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